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Relationships between the composition in biochar 
and the corresponding bio-oil  
Analysis  
Water soluble organic compounds 
Produced from the same biomass (corn stalk) 
at different pyrolysis temperatures 





Pyrolysis °C 350 650 
Vapours °C 195 310 
Heating rate  0.8 °C/s 
Holding time = 20 min 
N2 flow 1 L /min 
-14°C 
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Seven biochar samples with 
different H/C ratios 
From 0.8  to 0.3  
Biochar water extracts  
1g:10 mL 72 h r.t. 
350 650 °C 450 550 
Bio-oil water extracts  
1:10 v/v 






Conjugated – any volatility 
SPME // GC-MS 





Chemical typology Analytical method Information 







1 ml water extract + 0.5 mL 2 M 
phosphate buffer  at pH 5.7 , 30 min with 
Car-PDMS fiber 
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molecular 
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°C BIO-OIL BIOCHAR 
350 3267 2207 
650 3925 40 
Number of peaks (compounds) 









Strong T effect 
Mostly O2 at high T 
BIO-OIL 
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 Fluorescence signals decomposed into underlying four 
individual fluorescence components: C1-2 phenols, C3-4 humics 
BIOCHAR BIO-OIL 
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Fulvic acid-like 
structures could 
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The pattern of WSOCs in bio-oil was not affected by pyrolysis 
temperature: it is essentially build up at 350-400 °C 
 
The pattern of WSOCs in biochar was significantly different from that of 
bio-oil and the abundance decreased with increasing pyrolysis 
temperature. 
Increasing carbonisation reduces 
the extent of pyrolysis products 
sorbed by biochar 
and their migration into water. 
 
favours the release of components 
similar to soil organic matter.   
 condensation 
 volatilisation 
 desorption 
 adsorption 
water 
 PYROLYSIS 
